Spinal anesthesia, with adjuncts, provides postoperative pain relief for 3-4 h. Intravenous opioids are another option for postoperative pain relief. These systemic opioids may produce undesirable side effects such as PONV and respiratory depression. An alternative regional anesthesia technique is peripheral nerve blockade (PNB) of one or more major nerves supplying the lower limb. PNB may provide effective unilateral analgesia for a prolonged period, with a lower incidence of opioid-related and autonomic side effects, less motor block, and fewer serious neurological complications compared with spinal anesthesia. [7] In contrast to neuraxial analgesia, continuous PNB techniques do appear to provide pain relief superior to systemic opioid analgesia but with a lower incidence of side effects. [8] Advances in nerve localization such as ultrasound imaging and continuous catheter technology have also helped increase interest in PNB for lower limb surgery. [9] To provide anesthesia and analgesia to the entire leg, a combination of a lumbar plexus block and a "high" sciatic nerve block is necessary. [10] We undertook the study to compare spinal anesthesia with adjuvants versus combined lumbar plexus and sciatic nerve block in lower limb orthopedic procedures. A total 60 patients of American Society of Anesthesiology (ASA) I and II, age 15-50 years, body weight 40-70 kg were randomly allocated into two equal groups in a single-blinded randomized protocol. Group A (n = 30) received spinal anesthesia with 0.5% hyperbaric bupivacaine (2.5 ml) 12.5 mg and 25 µg fentanyl and Group B (n = 30) received lumbar plexus block with 30 ml (0.25%) bupivacaine and sciatic nerve block with 25 ml (0.25%) bupivacaine with the help of peripheral nerve stimulator.
We compared: 1. Onset and duration of sensory blockade 2. Onset and duration of motor blockade 3. Time taken for onset of sensory blockade since giving injection 4. Duration and intensity of postoperative analgesia 5. Intra-and post-operative hemodynamic study 6. Time at which rescue analgesic required and dose during first 24 h required in the two groups 7. Side effects/complications (intraoperative, postoperative).
Onset of sensory blockade = time at which T 6 level block was achieved.
Onset of motor blockade = time at which Bromage score of 4 (complete block) was achieved.
Duration of analgesia = onset of sensory blockade till the requirement of rescue analgesic.
Intensity of postoperative pain was assessed with visual analog scale (VAS) score. Patients were given analgesic when VAS ≥3 cm or on patient demand.
Our study ended when the patient required rescue analgesic. 
subjects and Methods

Definition of population
Methods
After approval from the Institutional Ethics Committee, this study was conducted in the perioperative room, orthopedic operation theater, and postanesthesia care unit of our institution, enlisting 60 adult patients admitted for lower limb orthopedic surgeries. Using the GraphPad StatMate 2.0 (GraphPad Software, Inc. 7825 Fay Avenue, Suite 230 La Jolla, CA 92037 USA) for Windows, the sample size was calculated with the help of data from a previous study. [11] A sample size of 25 in each group was found to have a 80% power with a significance level (alpha) of 0.05. Rounding off, the sample size was taken as 30 in each group. 60 patients of ASA 1 and 2, age 15-50 years, body weight 40-70 kg were randomly allocated into two equal groups of 30 each. Patients with physical status 3 or more or those having any spinal deformity, contraindication to regional anesthesia, allergy to local anesthetic, preexisting neurological deficit, pregnancy, lactation, psychiatric illness were excluded from the study. Group A received spinal anesthesia with bupivacaine and fentanyl, Group B received single shot lumbar plexus and sciatic nerve block by peripheral nerve stimulator. Technique of randomization was by computer-generated randomization. Group allocation was done by sequentially numbered sealed opaque envelope. Single blinding was achieved by blinding the investigator. Figure 1 shows the process of selection and analysis of patients for this study according to the consort guidelines. Informed consent was taken from all the patients and the study was approved by the ethics committee of the institution. A patient information leaflet was provided to each patient and written consent was obtained. Preoperative anesthetic fitness assessment was conducted on each patient. analgesic was given when VAS score ≥3 cm or on patient demand. Our study ended when the patient received rescue analgesic. Injection pethidine (50 mg intramuscularly) was used as rescue analgesic.
Any complications such as vomiting, local hematoma, and urinary retention were recorded in 1 st 24 h period.
results
A total of sixty patients were selected. Among the thirty patients in Group B, three patients had to be converted to general anesthesia due to failure of development of adequate motor and sensory block even after waiting for 30 min. Therefore, a total of 57 patients completed the study. Both the groups were comparable with respect to demographic data, ASA grade, preoperative hemodynamic status (P > 0.05). The sensory and motor block onset time were significantly less in Group A than Group B with a P < 0.05 as evident from Tables 1 and 2. The intraoperative hemodynamic monitoring revealed no significant difference in the two groups (P > 0.05). In the postoperative period, systolic blood pressure, diastolic blood pressure, and pulse rate were significantly higher in Group A from 60 min to 6 h postoperatively. At 7, 8, 12, 18, 24 h postoperative, the hemodynamic monitoring revealed no significant difference between the two groups.
The difference in postoperative VAS score was found to be statistically significant, being higher in Group A than in Group B till 6 h postoperative. From 7 h postoperative, the difference in VAS score became statistically insignificant as shown by the results of Table 3 .
The total duration of analgesia was found to be significantly higher in Group B (690.00 ± 108.34 min) than in Group A (264.67 ± 25.96 min) as is evident from Table 4 and Figure 2 .
The total dose of analgesic required in the first 24 h postoperatively was found to be significantly higher in Group A (371.67 ± 28.41 mg) than in Group B (200.00 ± 57.17 mg) as is evident from Table 5 and Figure 3 .
All patients were preloaded with 10 ml/kg Ringer's lactate solution. Routine monitoring in the form of noninvasive intraoperative blood pressure (NIBP), electrocardiogram, and pulse oximetry was instituted on arrival in perioperative room. Both group of patients received anesthesia under a proper aseptic condition. The same anesthesiologist performed spinal anesthesia and lumbar plexus-sciatic nerve block every time.
In Group A, patients received spinal anesthesia with 2.5 ml of bupivacaine (12.5 mg) hyperbaric solution and 25 µg fentanyl at L3-L4 level.
In Group B, all patients received lumbar plexus and sciatic nerve block with insulated 22 gauge stimuplex needle (100 mm) attached to a peripheral nerve stimulator. For the lumbar plexus block, the patient was put in lateral decubitus. The midline (spinous processes), both iliac crests, and posterior-superior iliac spine were identified and the lumbar plexus was blocked by the posterior approach. The lumbar plexus was identified by eliciting quadriceps muscle contraction at a current setting below 0.5 mA. The sciatic nerve block was undertaken using posterior transgluteal approach, identifying the nerve by contraction of gastrocnemius muscle (foot plantar flexion) and/or tibialis anterior muscle (foot dorsiflexion). 30 ml of bupivacaine 0.25% was used for lumbar plexus component and 25 ml of bupivacaine 0.25% for sciatic component.
Intraoperative assessment of NIBP, SPO 2 , pulse, and heart rate was recorded immediately after anesthesia and thereafter at every 30 min interval. Anesthesiologist unaware of the technique recorded the parameters. Intensity of pain was assessed by VAS score in immediate postoperative period and at 30 min interval till 6 h postoperative and thereafter at 7 th , 8 th , 12 th , 18 th , and 24 th h postoperative. When the patient was shifted to PACU, one ward nurse unaware of technique of anesthesia assessed VAS score and side effects. Rescue The monitoring for adverse effects revealed more incidence of hypotension (40% vs. 25.9%), bradycardia (16.67% vs. 7.4%), and nausea (30% vs. 11.11%) in Group A than in Group B as shown in Table 6 and Figure 4 although the difference of hemodynamics between the two groups was found to be statistically insignificant.
dIscussIon
Several studies have evaluated the psoas approach in lower limb orthopedic surgeries with sciatic nerve blockade. This study used the combination of sciatic nerve block and lumbar plexus block rather than either technique alone because of the more reliable blockade produced by the complete lumbosacral plexus block. This study showed that performing lumbar plexus-sciatic nerve block provides effective anesthesia with a few complications in comparison with spinal anesthesia. The study by de Visme, et al. also reported that combined psoas compartment block and sciatic nerve block compared with spinal anesthesia resulted in less hypotension and improved analgesia in elderly patients undergoing hip fracture repair. [11] The duration of analgesia in Group B was longer than in Group A; however, onset of sensory and motor block was significantly later in Group B than in Group A. The comparatively delayed onset of sensory and motor block in patients given lumbar and sciatic nerve block has often raised questions about the efficiency of nerve blocks. The use of a preoperative room with proper monitoring equipment for administering the block will obviate induction time and thus enhance operating room work efficiency. It is supported by the study by Williams et al. who found that regional anesthesia with an induction room was associated with lowest anesthesia-controlled time. [12] The total analgesic requirement of pethidine was significantly lesser in Group B. This finding is in harmony with the findings of the study by Moreno et al., which reported an excellent and prolonged postoperative analgesia thereby significantly decreasing the need for opioids. [13] The VAS score was found to be significantly lower for a much longer time into the postoperative period in Group B than in Group A. This indicates a better patient well-being in Group B. Similar findings were found in the study by Luber et al. who found lumbar plexus block appears to have advantages for early postoperative analgesia, leading to increased patient comfort and satisfaction. [14] The median time to first analgesic request for lumbar plexus-sciatic nerve block group was significantly longer than for spinal anesthesia group. In the study by Horasanli the time from block placement until first request for analgesia (the duration of analgesia) was found to be higher in the lumbar plexus-sciatic nerve block group than in the epidural anesthesia group. [15] A total of sixty patients were selected and randomly allocated into the two groups. While none of the patients in spinal anesthesia group were converted to general anesthesia, 3 patients of the lumbar plexus-sciatic nerve block group had to be converted to general anesthesia due to failure of development of adequate sensory and motor block even after waiting for 30 min. Thus, the success of providing adequate anesthesia in Group A was 100% while that in Group B was 90%. This study used a neurostimulator-guided approach for administering the lumbar plexus-sciatic nerve block. Radiographically assisted needle placement and injection of local anesthetic have the potential to increase success rate of providing adequate anesthesia by the lumbar plexus-sciatic nerve block approach. [16, 17] The study by Auroy et al. reported a high incidence of major complications after posterior lumbar plexus block and occurrence of neurologic complications after the use of a nerve stimulator used for PNB. [18] Complications reported were cardiac arrest, systemic local anesthetic toxicity comprising mainly seizures, transient neurological damages. In the limited sample size of this study, no such complications were reported. A future study with a larger sample size is needed for investigating the incidence of any major complication.
conclusIon
The results of this prospective, randomized study demonstrated that a combination of lumbar plexus-sciatic nerve block using a nerve stimulator provides effective unilateral anesthesia in patients undergoing lower limb orthopedic surgery along with better postoperative analgesia. With the development of modern techniques for nerve localization, it has the potential for providing excellent intraoperative anesthesia and postoperative analgesia resulting in early limb mobilization and rehabilitation of the patient with minimal complications. 
